In infants, the tip of a cannula is sometimes used as introducer during peripherally inserted central catheters placement. We report a rare complication of this procedure, characterized by intravascular migration of the cannula tip during peripheral insertion of a central venous catheter. We review this unlikely complication and treatment options.
Introduction
In infants requiring long-term parenteral nutrition or drugs administration, peripherally inserted central venous catheters (PICCs) have been demonstrated to be an invaluable tool for providing intravascular access. However, percutaneous central venous cannulation may be associated with a number of complications, including occlusion, infection, thrombosis, breakage, migration and displacement. 1 Less common complications include extravasation of fluid into the peritoneal, retroperitoneal or pleural spaces, pericardial effusions, cardiac arrhythmias and endocarditis. 2, 3 We report the case of a preterm infant with a rare complication occurred during peripheral insertion of a central venous catheter.
Case report A 48-day-old female infant was referred to our Department because of a foreign body in her right subclavian vein. She was born at 29 weeks of gestation with a birth weight of 1150 g. The baby had respiratory distress syndrome, intracranial hemorrhage, mycotic sepsis and Cytomegalovirus infection.
In the referring hospital, the infant underwent placement of a 27-gauge PICC via the right antecubital vein to deliver parenteral nutrition and antiviral and antimycotic therapy. A 24-gauge intravenous cannula was used as introducer, cutting off the hub. However, during insertion of the PICC, the cut tip of the cannula slipped into the vein. Immediate surgical retrieval was attempted, but failed, and the cannula fragment migrated further. The following day the patient was referred to our tertiary neonatal referral center.
On admission to our Department general conditions were fair, weight was 1785 g, and clinical examination was unremarkable. The cannula fragment was not visible at chest roentgenogram, suggesting a radio-transparent foreign body. Cardiac evaluation and electrocardiogram were normal but echocardiogram ( Figure 1 ) showed a linear hyperecoic image, approximately 2-cm-long, at the confluence between the right subclavian vein and internal jugular vein. Percutaneous retrieval under radiological guidance was planned, but during the following hours, the infant presented with severe bradycardia and desaturation, not responding to resuscitation measures, including intubation and mechanical ventilation, cardiac massage, administration of epinephrine and isoproterenol. A repeat echocardiogram demonstrated massive pericardial effusion with cardiac tamponade and extremely reduced cardiac output. Emergency pericardiocentesis led to discharge of blood, and a subsequent subxyfoid pericardiotomy revealed the presence of the migrated cannula fragment (Figure 2 ) in the pericardial sac.
Postoperative clinical conditions progressively deteriorated despite maximal resuscitative measures, and the infant eventually 
Discussion
To our knowledge, this is the first report of fatal hemopericardium and cardiac tamponade secondary to embolization of an intravenous cannula tip used for PICC placement.
PICCs are being used with increasing frequency in the pediatric population in part because of the lower risk of complications as compared with tunneled central venous lines. 4 However, in a large series of preterm infants, excluding abnormal PICC position and displacement, 89 complications occurred in 280 PICCs, including breakage (35 cases), occlusion (34 cases), migration (nine cases), pleural or pericardial effusions (six cases), and cardiac tamponade (five cases). 5 The most ominous complication is cardiac tamponade, with an estimated incidence of 0.3-2/100 PICCs and a 62 to 100% mortality rate. 2 A recent survey of the period between 1995 and 2000 in the US showed that nearly 30% of NICUs have seen at least one case of perforation of the myocardium and 20% have reported at least one death caused by cardiac tamponade related to PICC. 1 In infants with PICCs, cardiac tamponade is considered a consequence of myocardial perforation owing to malposition or migration of the catheter, which may lead to sudden death 1, 6, 7 even in the absence of any antemortem symptom or sign. 6 Successful resuscitation depends on timely pericardiocentesis. 5 In our patient, cardiac tamponade was due to perforation of either the myocardium or the superior vena cava by an embolized cannula fragment, used as an introducer for PICC placement. In premature infants, the use of a precut tip of a 20-gauge cannula as an introducer has been suggested to overcome the difficulties found in advancing the PICC through a 24-gauge cannula or inserting a larger cannula in the small size vessels. 8 However, embolization of a cannula fragment has been described as a possible complication of this technique, 9 which can be fatal as demonstrated by our case. Therefore, this technique should be avoided when possible. If the tip of a cannula is used as introducer, every effort must be carried in order to avoid the risk of its embolization. The cannula tip may be secured by adhesive tape or with a stitch, or a tourniquet may be put at the base of the limb to hamper its migration. In any case, a radio-opaque cannula should be used in order to facilitate its tracing in case of accidental embolization.
In our patient, an ultrasound examination showed that the cannula fragment was stable at the site of embolization. In spite of this quite reassuring finding, the fragment migrated further and perforated the wall of the superior vena cava or the myocardium, eventually leading to fatal hemopericardium. Treatment options for foreign bodies embolized into the heart or great vessels should be tailored in relation to symptoms and possible associated risks. Prompt surgical removal is mandatory in symptomatic patients, especially when cardiac tamponade is suspected. 10 In asymptomatic patients, indication for surgery depends on the nature and location of the foreign body. Symbas et al. 11 suggest that foreign bodies completely embedded in the myocardium can be left in place, whereas intracavitary foreign bodies and those partially embedded in the myocardium should be removed because of the risk of infection or embolization. Recent reports on infants and children suggest that surgical removal of foreign bodies in the heart and great vessels may be safe also several months after they have initially embolized. 12, 13 In infants, however, we would recommend that embolized foreign bodies, especially stiff ones, be retrieved as soon as possible, since embolization into the heart and myocardial perforation may occur.
When retrieval of a foreign body embolized into the heart or great vessels is decided, both surgical and nonsurgical options are available. Surgical approach may be through a thoracotomy or a median sternotomy, with or without cardiopulmonary bypass, depending on the localization of the foreign body. 10 In infants, percutaneous removal may be a valid option, especially in small preterm babies since it may avoid the need for surgery. 12, 14 Several devices can be used, including snares, biopsy forceps, tip-deflecting wires, basket devices and pigtail catheters. In our patient an attempt to percutaneous retrieval had been planned, in spite of the possible difficulties for the radiotransparency of the cannula tip. However, the fragment suddenly migrated before the procedure could be carried out.
In conclusion present case suggests that the use of a cannula tip as introducer for PICC insertion is not to be recommended. The development of a friendly introducer for tiny babies is encouraged, with a funnel-shaped hub facilitating the insertion of a PICC. In case of cannula tip migration, immediate removal is highly Figure 2 The migrated 24-gauge cannula tip after removal by subxyfoid pericardiotomy.
Cannula tip intravascular migrationrecommended, because embolization into the heart is possible and potentially lethal.
